
Acta Neuropsychiatrica 2016
All rights reserved
DOI: 10.1017/neu.2015.43

© Scandinavian College of Neuropsychopharmacology 2015

ACTA NEUROPSYCHIATRICA

Short Communication

Effects of add-on tipepidine on treatment-
resistant depression: an open-label pilot trial

Yukihiko Shirayama1,
Masatoshi Suzuki1, Michio
Takahashi1, Koichi Sato1,
Kenji Hashimoto2
1Department of Psychiatry, Teikyo University

Chiba Medical Center, Ichihara, Japan; and
2Division of Clinical Neuroscience, Chiba

University Center for Forensic Mental Health,

Chiba, Japan

Keywords: tipepidine; treatment-resistant

depression; verbal learning

Yukihiko Shirayama, Department of Psychiatry,

Teikyo University Chiba Medical Center, 3426-3

Anesaki, Ichihara 299-0111, Japan.

Tel: + 8 143 662 1211;

Fax: + 8 143 662 1511;

E-mail: shirayama@rapid.ocn.ne.jp

Accepted for publication June 11, 2015

First published online July 20, 2015

Shirayama Y, Suzuki M, Takahashi M, Sato K, Hashimoto K. Effects of
add-on tipepidine on treatment-resistant depression: an open-label pilot trial.

Objective: Treatment-resistant depression is a challenging problem in the
clinical setting. Tipepidine has been used as a non-narcotic antitussive in
Japan since 1959.
Methods: We administered tipepidine to 11 patients with treatment-
resistant depression. Tipepidine was given for 8 weeks as an
augmentation.
Results: Tipepidine significantly improved depression scores on
the Hamilton Rating Scale for depression. Add-on treatment with
tipepidine significantly improved scores on the trail making test
and Rey auditory verbal learning test. However, no changes were
observed in blood concentrations of stress-related hormones
(adrenocorticotropic hormone, cortisol, dehydroepiandrosterone
sulphate) with tipepidine augmentation.
Conclusion: Tipepidine might be a potential therapeutic drug for
treatment-resistant depression.

Significant outcomes

∙ An open trial of the non-narcotic antitussive, tipepidine in patients with treatment-resistant depression.
∙ Tipepidine improved depression and cognitive function.

Limitations
∙ The sample is small and there is no control.

Introduction

Between 50% and 70% of depressed patients respond
to treatment with the first or second prescribed
antidepressant, given at maximal doses for at least
2 months (1,2). The remaining patients are deemed
non-responders. Treatment-resistant depression con-
stitutes a serious clinical problem and is defined as a
non-response to at least two types of antidepressant
medication (2,3). However, a recent review

demonstrated that prolonged use of the same anti-
depressant mechanistic action provided a great
therapeutic benefit than switching mechanisms (4).
In addition, there are staging models, which can be
used to classify treatment-resistant depression (5). The
concept of remission has been discussed previously
(6,7). The most common next step is augmentation
therapy using lithium and atypical antipsychotics (2).
Despite this, there remains a great need to identify new
therapies for treatment-resistant depression.
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Tipepidine hibenzate [3-(di-2-thienylmethylene)-
1-methyl-piperidine; Asverin; Mitsubishi Tanabe
Pharma Co., Osaka, Japan] has been used as a non-
narcotic antitussive in Japan since 1959. The general
safety of tipepidine was established during this time,
with routine treatment deemed safe (60–120mg/day).
In an open study, tipepidine produced that
antidepressant effects on depression in adolescent
patients (8). A recent study demonstrated that
tipepidine induced antidepressant-like effects in rats
during the forced swimming tests (9). From
pharmacological points of view, the antidepressant-
like effects of tipepidine are mediated partially through
dopamine (DA) and norepinephrine mechanisms
(10,11). Interestingly, c-fos-like immunoreactivity in
the brain, stimulated by tipepidine, is similar but
distinct from that induced by desipramine, suggesting
that tipepidine may evoke a novel model of
antidepressant action (11). Tipepidine activates
mesolimbic DA neurons via inhibiting G-protein-
coupled inwardly rectifying potassium channels and
that it modulates monoamine levels in the brain (12). It
is this theory that prompts further investigations into its
efficacy in treatment-resistant depression.

The hypothalamic–pituitary–adrenal axis is
activated by stress and is thought to be involved in
the pathophysiology of depression. Cortisol targets at
the hippocampus via glucocorticoid receptors.
Hippocampus and prefrontal cortex are candidates
for mediator of the impaired functions associated
with depression. Previous studies reported that blood
cortisol, dehydroepiandrosterone sulphate (DHEA-S)
and cortisol/DHEA ratio were increased in depressed
patients (13–19). These blood markers might be
useful in evaluating patients’ functions.

Here, we have conducted an open-label study of
tipepidine augmentation with ongoing antidepressant
drug therapy, in patients with treatment-resistant
depression using 17-item Hamilton Rating Scale for
Depression (HAM-D). In addition, we examined the
effects of tipepidine on cognitive and memory
functions (trail making test, verbal fluency test,
Stroop test, Rey auditory verbal learning Test
(RAVLT) and verbal paired associated test), since
the depressed patients showed lower performances in
neuropsychological tests (17,20,21). We also
investigated levels of the stress-related hormones,
adrenocorticotropic hormone (ACTH), cortisol, and
DHEA-S in the blood of study participants.

Methods and materials

The participants consisted of 11 patients with
treatment-resistant depression [age: 37.7± 3.2 years
(mean±SD)]. All patients were recruited from the
outpatient clinic of Teikyo University Chiba Medical

Center, met the DSM-IV criteria for major depressive
disorder (first episode), and had no other psychiatric
disorders (22). Inclusion criteria required persistent
symptoms of moderate depression, after therapy with
at least two antidepressants given over a period of
8 weeks each (1,2). The patient scores were required
to be 14 or more on the 17-item HAM-D.

In this study, the duration of illness was
26.2±15.5 months [mean±SD]. The trial number of
antidepressants per patient was 2.3±0.6 [mean±SD].
The number of patients receiving augmentation therapy
of lithium, sodium valproate, olanzapine, and
aripiprazole are 4, 4, 7, and 7, respectively.
Intelligence quotient (IQ) scores were estimated from
the scales of information, digit span, and picture
completion, using the short version of the Wechsler
Adult Intelligence Scale-Revised. The mean estimated
IQ was 90.0±19.9 [mean±SD].

The doses of tipepidine were 60 mg/day for the
first 2 weeks, and 120 mg/day for the next 6 weeks.
Depressive state was scored on the 17-item HAM-D
at baseline and 8 weeks later after augmentation
therapy with tipepidine (Fig 1). Response is defined
as a reduction to <50% in depressive symptoms, but
not necessarily recovery. Remission is defined as a
full recovery, classified as a score of <7 on the
HAM-D. This research was approved by the ethics
committee of Teikyo University Chiba Medical
Center (study TU-COI 13-067), and performed in
accordance with the Declaration of Helsinki. Written
informed consent was obtained after the procedure
had been fully explained to each participant.

Prefrontal cortex and hippocampus are the
candidate regions for depression, as indicated by
clinical studies. To assess cognitive function of the
prefrontal cortex, three neuropsychological tests,
namely the trail making test, the verbal fluency test,

Fig. 1. Individual patient scores on the HAM-D at baseline and
8 weeks following the augmentation therapy with tipepidine.
n = 11. HAM-D, Hamilton Rating Scale for depression.
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and the Stroop test were performed. To examine
hippocampus-related memory functions, RAVLT and
the verbal paired associated test were administered.
Tests were evaluated at baseline and 8 weeks after
treatment with tipepidine.
We have examined blood cortisol, DHEA-S, and

cortisol/DHEA ratio at baseline and 8 weeks after
treatment with tipepidine.
The data were analysed using paired Student’s t-test.

Differences were set to be significant when p<0.05.

Results

First, tipepidine significantly improve depressive
state on the HAM-D, from 18.7± 2.6 at baseline to
13.0± 4.8 at 8 weeks later [mean±SD] (p = 0.0002)
(Table 1). Second, scores on the trail making test and
RAVLT were significantly improved after add-on
treatment with tipepidine (Table 1, p = 0.006 and
0.0004, respectively). Other tests showed no statis-
tical change after tipepidine treatment. Finally,
examinations for stress-related hormones failed to
change after add-on tipepidine (Table 1).

Discussion

In this open-label study 11 outpatients with
treatment-resistant depression showed significantly

improved scores for their depressive state on the
HAM-D, after tipepidine augmentation therapy. This
result is of clinical interest, since among the study
participants, nine previously failed to receive bene-
ficial effects from augmentation therapy with aripi-
prazole or olanzapine. Two patients on this study
achieved remission.

Add-on treatment with tipepidine significantly
improved scores on RAVLT and the trail making
test part B. Interestingly, a recent study reported that
RAVLT is useful in assessing therapeutic response in
severe depression (20). From a neuropsychological
point of view, tipepidine could exert beneficial effects
on verbal learning and memory, and executive
functioning. Previous studies reported elevated
cortisol levels and cognitive impairments in verbal
memory and executive functions in depression
(17,21). In addition, we found that these cognitive
tests were not altered by two measurements in four
healthy subjects (data not shown). Therefore, it is
unlikely that the improvement induced by tipepidine
on memory and executive functions in treatment-
resistant patients were due to practice effects.

The stress-related hormones, ACTH, cortisol,
DHEA-S, and the cortisol/DHEA-S ratio showed no
change during treatment with tipepidine, despite
improvements in depressive status. Previous studies
demonstrated that treatment responders showed
significant alterations in cortisol, DHEA, and cortisol/
DHEA ratios compared with controls (13–17).
The present result of tipepidine seems to be
irrelevant to the stress-related hormones, namely
ACTH, cortisol, and DHEA-S.

Since tipepidine activates the mesolimbic DA
system without methamphetamine-like behavioural
sensitisation (12,23), the pathophysiology of
treatment-resistant depression may result from
alterations in the DA system. Supporting this
theory, other studies demonstrated that DA levels in
the nucleus accumbens may be critical for the therapy
of treatment-resistant depression (24,25). However,
in addition to the DA system, there may be other
mechanisms underlying the action of tipepidine.

This study has several limitations. First, is its small
sample size. Second, this is an open trial study without
controls. Third, here, inclusion criteria for treatment-
resistant depression was 14 or more on the HAM-D
score, although there are different criteria, such as 17 or
more on the 17-item HAM-D, response (a 50%
reduction in symptom severity on the HAM-D)
or remission (7 or less on the 17-item HAM-D). In
this study, patients scored 17 or more on the 17-item
HAM-D at baseline, with the exception of two
patients’ scores of 14 and 16.

In conclusion, this open-label study indicates that
tipepidine might be a potential therapeutic drug

Table 1. Cognitive test scores at baseline and 8 weeks after the start of treatment

Cognitive tests Baseline Week 8 p

Depressive states

HAM-D 18.7± 2.6 13.0± 4.8 <0.001***
Neurocognition and memory

TMT part A 36.9± 12.9 32.4± 11.7 0.024*

TMT part B 79.9± 29.1 68.1± 23.4 0.006**

Verbal fluency (letter) 19.1± 6.8 16.9± 10.6 0.148

Verbal fluency (category) 33.1± 8.4 32.2± 8.2 0.607

Stroop (D) 15.8± 3.6 15.2± 3.3 0.342

Stroop (C) 29.6± 11.1 25.6± 7.6 0.057†

Stroop (C-D) 13.7± 8.7 10.3± 5.3 0.095

RAVLT (total) 43.2± 3.1 52.4± 3.7 <0.001***
RAVLT (max) 11.0± 2.3 12.5± 2.3 0.015*

RAVLT (retention) 9.54± 3.07 11.09± 3.11 0.079†

RAVLT (recognition) 13.3± 0.9 13.3± 1.0 1.000

VPAT (immediate) 17.0± 4.2 17.5± 3.8 0.684

Stress-related hormones

ACTH (µg/dl) 23.3± 10.6 25.4± 12.2 0.467

Cortisol (pg/dl) 13.4± 4.4 13.0± 4.7 0.785

DHEA-S (µg/dl) 248± 109 241± 128 0.645

Cortisol/DHEA-S × 100 33.1± 8.4 32.2± 8.2 0.607

DHEA-S, dehydroepiandrosterone sulphate; HAM-D, Hamilton Rating Scale for

depression; RAVLT, Rey auditory verbal learning test; TMT, trail making test;

VPAT, verbal paired associated test.

***p< 0.001, **p< 0.01, *p< 0.05 (paired Student’s t-test).
† A trend for significance.
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in the clinical management of treatment-resistant
depression. Although to date there have been no
safety issues in Japan, the long term safety of this
drug still needs to be evaluated. Randomised, double
blind studies will be needed in the future.
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